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the ratio of the dye concentration (%) in tiie outer- 
most layers on both sides (OA) to the dye concen- 
tration (%) in the intermediate layer (CB) being not 
more than 0,5. 

the ratio of the sum of tiie thicknesses (nm) of tiie 
outermost layers (DA) to the overall thickness (^m) 
of tfie whole layers (DZ) being 0.02 to 0.8. 
the heat shrinkage (%) in the machine direction and 
transverse direction of the fflm when heat-treated at 
180*C for 5 minutes (SMD and STD) being 1.0 to 
5.0% and not more than 2.0%. respectively, 
the center line average roughness (^m) of the film 
^ surface (Ra) being 0.005 to 0.05 jim. and 

<^ the film haze (H, %) being not more than 5%. 

^ T^io \ai I III laied film is free from the problem of con- 

W tamination by the dye during manufacture tiiereof. 

CO shows excellent workability when applied curved glass 

^ of an automobile, and also has excellent transparency 
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Description 

TECHNICAL FIELD 

5 The present invention relates to an oriented laminated polyester film for pasting on car windows. More particularly, 
it relates to an oriented laminated polyester film for pasting on car windows, which polyester film has a dye-incorporated 
intermediate layer{s). 

BACKGROUND OF ART 

Recently, attention is focused on the laminated polyester films having a dye-incorporated intermediate layer(s). for 
pasting on car windows. In such laminated films, there is a problem that the casting rolls, longitudinal stretching rolls 
and tenters during manufacture of the films are contaminated due to the sublimation property of the dye even if a dye 
with high heat resistance is selected. 
15 In Japanese Patent Application LaidOpen (KOKAI) No. 8-2301 26, in order to solve the above problem, the present 
inventor has proposed an oriented laminated polyester film for pasting on car window, which polyester film comprises 
at least three layers comprising two outermost layers containing no dye and an intermediate layer containing a dye. the 
film satisfying tiie following three fomiulae ® to (g) simultaneously. 

0-02 ^ IB-IA ^0.10 ® 

0.05 ^ dA/dB ^ 0.45 (2) 

25 

0.05^ TA/TB ^0.50 (3) 

In the above formulae, lA represents a viscosity of the polyester composition forming tiie intermediate layer, IB repre- 
sents a viscosity of the polyester composition forming botii outermost layers, dA a represents thickness (^im) of the 

30 Intermediate layer. dS a represents thickness (^m) of the outermost layers, TA represents a visible light transmlttance 
(%) of tiie intermediate layer, and TB represents a visible light transmittance (%) of the outermost layers.) 

As seen from a film thickness of 10.5 ^m/4 ^nri/10.5 ^m shown in the Examples of the above Japanese patent appli- 
cation, the thickness of the intermediate layer of the said laminated film Is smaller than the thickness of the outermost 
layers in due to the definition of the alDOve formula (g). This thickness relation is based on the reason that sublimation 

35 of the dye can be prevented by sandwiching the dye-contalning intermediate layer between the relatively thick outer- 
most layers. 

However, the laminated film based on the above conception, tiiat is, the intermediate layer being smaller In thick- 
ness tiian the outermost layers, involves the following problem. Namely, the dye concentration necessary for obtaining 
a film of high light screening effect is increased, and consequentiy. the film haze is elevated because of clouding caused 

40 by predpitation of the undissolved dye. 

As for the metiiod of pasting (sticking) the said laminated film on curved car window glass, tiie conventional method 
comprising pasting several strips of laminated film is being superseded by the one-piece pasting method which Is 
advantageous in cost and appearance. In this case, it is required to prevent wrinkling of the film when it is pasted on a 
car window. Also, the laminated film is required to have excellent transparency. 

45 However, the laminated film proposed in the said Japanese patent application is not improved in wrinkle resistance 
and transparency. 

DISCLOSURE OF THE INVENTION 

50 The present invention has been made in view of the above circumstances, and the object of the present Invention 
is to provide an oriented laminated polyester film for pasting on car window, which film is free from the problem of sub- 
limation of the dye in the film manufacturing process and is also excellent in workability on application to curved car win- 
dow glass and excellent in transparency. 

As a result of the present inventor's earnest studies, the present it has t>een found that by forming a film haying ^ 
55 specific layer structure, it is possiWe to prewfint cnwirv^^*:-- - |„pp rnanufacturing process and imparts tiie 

sp^riu properties to tiie film, so that workability and transparency can be Improved. The present invention has been 
attained on the basis of the above finding. 

In an aspect of tiie present invention, there is provided an oriented laminated polyester film for pasting on car wln- 
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dow, comprising at least three layers including intermediate layer(s) being incorporated with a dye, which laminated pol- 
yester film satisfies the following formulae 0 to © simultaneously: 



CA/CB ^0.5 ® 

0.02 ^ DA/DZ ^0.8 (D 

1.0 ^ SMD ^5.0 (D 

STD ^2.0 (S) 

0.005 ^ Ra ^ 0.05 © 

H^.5 ® 



wherein CA represents a dye concentration (%] in the outermost layers on both sides, in case where the dye concen- 
trations in the outermost layers are different, CA represents a dye concentration the outermost layer with a higher dye 
concentration: CB represents a dye concentration (%) in the intermediate layer, in case where there exist plural inter- 
mediate layers, CB represents an average of the dye concentrations in the layers excluding the outermost layers on 
both sides; DA represents a sum of the thicknesses (^m) of the outermost layers; DZ represents an overall thickness 
(Mm) of the whole layers; SMD represents a heat shrinkage (%) in the machine direction of the film when heat-treated 
at 180**G for 5 minutes; STD represents a heat shrinkage (%) in the transverse direction of the film when heat-treated 
at 1 80<*G for 5 minutes; Ra represents a center line average roughness (^m) of the film surface: and H represents a film 
haze (%). 

The present invention Is described in detail, hereinafter. 

The laminated polyester f Hm according to the present invention is produced by stretching the sheet obtained by co- 
extrusion method and heat-setting it as required. Hereinafter, the present Invention is described by showing an embod- 
iment where the film Is constituted in a three-layer structure. 

The polyester used in the present invention is the one obtained by reacting an aromatic dicarboxylic acid or an ester 
thereof with a glycol as principal starting materials. Especially, polyesters In which not less tiian 80% of the repeating 
structural units are constituted by the ethylene terephthalate units or ethylene-2,6-naphthalate units, are prefen-ed. 
Such polyesters may contain a third component. 

As the aromatic dlcartx}xyllc acid, there can be used, beside terephthalic add and 2,6-naphthalene dicarboxylic 
acid, for Instance, isophthalic acid, phthalic acid, adipic acid, sebacic acid and oxycarboxylic acids (such as p- 
oxyetiioxybenzoic add). As the glycol, tiiere can be used, beside ethylene glycol, for instance, one or more of diethyl- 
ene glycol, propylene glycol, butanediol, 1 .4-cyclohexanedimetiianol, neopentyl glycol and the like. 

In the present invention, the "outermost layers" are the layers which constitute the two exposed sides of the film. 
The other layers are all called Intermediate layers". The intrinsic viscosity (IV) of tiie polyester of tiie respective layers 
is usually 0.52 to 0.75, preferably 0.55 to 0.70, more preferably 0.58 to 0,67. If the iV Is less tfian 0.52, it may be difficult 
to obtain a film having excellent heat resistance and mechanical strength, while if the IV exceeds 0.75, the extrusion 
step in the film producing process may be overloaded, causing a drop of productivity. 

The overall thickness of the laminated film of the present invention is usually 10 to 50 nm. preferably around 25 iim. 

In the laminated film of tiie present invention, the ratio of dye concentration (CA) of the outermost layers to dye con- 
centration (CB) of the Intermediate layer(s) (CA/CB) is not more than 0.5, preferably not more tiian 0.3, more preferably 
not more than 0, 1 , even more preferably not more tiian 0.05. When the CA/CB ratio exceeds 0.5. tiie dye may tend to 
sublime in tiie film manufacturing process, causing contamination of tiie film production line. 

Also, in the laminated film of the present Invention, the ratio of the sum of tiie tiiicknesses (DA) of the outernfK)st 
layers to tiie overall thickness (DZ) of tiie film (DA/DZ) is 0.02 to 0.8, preferably 0.08 to 0.6, more preferably 0.15 to 0.5. 
When the DA/DZ ratio is less tfian 0.02. it may be difficult to satisfactorily prevent sublimation of the dyp in the Ipterrrc- 
diate layer during heat-settinn in the f iirr: prcd'jc;r,y prouess. in case where the DA/DZ ratio exceeds 0.8, the Interme- 
diate layer becomes too thin, the dye content required for obtaining a film of high light-screening performance Increases 
too excess. Consequentiy. the film haze may be elevated due to clouding caused by precipitation of the undissolved 
dye, and further, the intrinsic viscosity of the polyester may lower, resulting in the loss of characteristic properties of the 
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polyester itself, or the thickness of the intermediate layer may become non-uniform to cause color shading. 

As the dye to be contained in the intermediate layer, anthraquinone dyes, phthalocyanine dyes and the like are pre- 
f rred in terms of chemical structur in view of heat resistance and dispersibility. Disperse dyes and oil-soluble dyes are 
preferred from the viewpoint of dyeing workability. Usually, several different types of these dyes are properly selected 
5 and mixed for use, with the dye content in the polyester, of preferably 0.01 to 10% by weight. 

In the outermost layers of the laminated film of the present invention, preferably the fine inactive particles are added 
to roughen the film surface to impart an appropriate degree of slipperiness to the film, thereby to improve film workability 
in the film take-up step, the coating step for forming a hard coat described later, and the step for pasting the film with 
car window glass. 

10 The average size of the fine inactive particles used for the said purpose in the present invention is usually 0.5 to 
3.0 ^m. preferably 0.8 to 2.0 ^m. When the average particle size is less than 0.5 ^m. the film workability tends to lower, 
and when the average particle size exceeds 3.0 ^m, the planarity and transparency of the film surface may be impaired. 
The amount of such fine inactive particles added is usually 0.005 to 1.0 wt%, preferably 0,01 to 0,7 wt% based on the 
weight of outermost layer. When the amount of the particles added is less than 0.005 wt%, the winding properties of the 

15 film tend to deteriorate, and when the particle amount exceeds 1.0 wt%. the film surface tends to be roughened to 
excess, adversely affecting film transparency. 

Examples of the fine inactive particles usable in the present invention include fine particles of silicon oxide, titanium 
oxide, zeolite, silicon nitride, boron nitride, cerite. calcium cart)onate, magnesium carbonate, barium carbonate, calcium 
sulfate, barium sulfate, calcium phosphate, lithium phosphate, magnesium phosphate, lithium fluoride, aluminum oxide. 

20 silicon oxide, titanium oxide, kaolin, talc, carbon black, and fine crosslinked polymer particles such as disclosed in Jap- 
anese Patent Publication (KOKOKU) No. 59-5216. Two or more different types of these fine inactive particles may be 
used in admixture. 

The method for containing such inactive particles and dye in the polyester is not specified in the present invention; 
it is possible to adopt, for example, a method of adding tiie inactive particles and dye in the polymerization step or a 

25 method of incorporating the particles and dye in the polyester to form a masterbatch by using an extruder. 

In practical use of tiie laminated film of the present invention, it is provided with a hard coat layer on the outermost 
layer which forms surface side when the film is pasted on a car window. Hard coating is utilized in many fields of indus- 
trial products for improving scuff resistance of the products, and various types of photopolymers represented by acrylic 
resins are known as hard coating polymers. 

30 When a hard coat such as mentioned above is directly formed on the surface of a polyester film, satisfactory adhe- 
sion may not be provided. So. in the laminated film of tine present invention, it is preferred to provide an enhanced adhe- 
sion layer to the hard coat. As the coating layer forming agent, there are preferably used water-soluble or water- 
dispersible polyester-based compositions, polyurethane-based compositions, polyaayl-based compositions, styrene- 
butadiene copolymer, acrylonitrile-butadiene copolymer and the like. 

35 A crosslinking agent may be contained in tiie said coating layer to improve blocking resistance, water resistance, 
solvent resistance and mechanical sti-ength. The aosslinking agents usable in the present invention include 
hydroxymethylated or hydroxyalkylated urea-based, melamine-based, guanamine-based. alkylamide-based and polya- 
mide-based compounds, epoxy compounds, oxazoline compounds, aziridine compounds, blocked isocyanate com- 
pounds, silane coupling agents, dialcohol aluminate-based coupling agents, zirco-aluminate-based coupling agents. 

40 peroxides, heat- or light-reactive vinyl compounds, and photosensitive resins. 

The said coating layer may contain fine particles for improving slip properties. Such fine particles may be either 
inactive inorganic particles or organic particles. Examples of tiie inactive inorganic particles include colloidal silica, alu- 
mina, calcium carbonate and titanium dioxide, and the examples of the organic particles include the fine particles 
obtained from polystyrene-based resins, polyacryl-based resins and polyvinyl-based resins, and tiieir crosslinked par- 

45 tides. 

The coating solution used for forming the coating layer may contain defoaming agent, coating properties improver, 
thickener, low-molecular antistatic agent, organic lubricant, antioxidant, ulti-aviolet absorber, foaming agent, dye, pig- 
ment, etc., if necessary. Further, in case where water is used as the main medium, the coating solution may contain a 
small quantity of an organic solvent for the purpose of improving water dispersibility or film-forming properties. Prefer- 
50 ably an organic solvent is used in such an amount range where tiie solvent can be dissolved in water. 

Examples of the organic solvents usable in tiie present invention include aliphatic or alicyclic alcohols such as n- 
butyl alcohol, n-propyl alcohol, isopropyl alcohol, ethyl alcohol and methyl alcohol; glycols such as ethylene glycol, pro- 
pylene glycol and dietiiylene glycol; glycol derivatives such as n-butyl cellosolve. ethyl cellosolve, metiiy! cellosolve and 
propylene glycol monometiiyl ether; ethers such as dioxane and teti-ahydrofuran; esters such ethyl acetate and an;y{ 
55 acetate: ketonAs: cijch as ctfr/^t^r arid aceione; and amides such as N-metiiylpyrrolidone. These organic sol- 
vents may be used as a mixture of two or more of them. 

The coating layer tiiickness, after drying, is usually 0.02 to 0.5 ^m. preferably 0.01 to 0.3 ^m. more preferably 0.03 
to 0.2 nm. When the coating layer tiiickness exceeds 0.5 ^m. the film may tend to blocking, and especially when tiie 
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coated and stretched film is re-stretched for elevating the film strength, the film tends to adhere to the rolls in the stretch- 
ing operation. When the coating layer thickness is less than 0.02 jim. its adhesion improving effect tends to diminish. 

In ord r to improve coating properties and adhesion of the coating layer to the film, the film may be subjected to a 
chemical treatment or a discharge treatment before coating. Also, the discharge treatment may be applied on the coat- 
5 ing layer side of the film after coating for improving the surface properties of the coating layer. 

As for the method for forming such a coating layer, there are usable a system A in which the coating layer is formed 
in the process of producing a biaxially stretched film, and a system B in which the coating layer is formed after biaxial 
stretching, and tiie system A is prefen^ed. The system A also includes a method in which a thin film forming solution is 
first applied on the surface of a non-stretched film and the coated film is stretched biaxially. and the metiiod in which a 
10 thin film.forming solution is applied on the surface of a monoaxially stretched film and then the film is further stretched 
in the direction orthogonal to the initial stretching direction. It is also preferred to use a combination of these methods. 

For coating, there can be used various types of coater, such as reverse roll coater, gravure coater, rod coater and 
air doctor coater. 

In order to inprove workability of tiie film when it is pasted on curved car window glass, the laminated film of the 

15 present invention has a heat shrinkage of 1 .0 to 5.0% in the machine direction (SMD) and not more than 2.0% in the 
transverse direction (STD). The SMD is preferably 1.5 to 4.0%, and the STD is preferably not more than 1.5%. When 
the SMD is less than 1 .5% or exceeds 5.0%, the film may be wrinkled when it is stuck to a curved glass surface. When 
the STD is more than 2.0%, the dimensional stability of the film may deteriorate and the spaces may be formed between 
the film and tiie glass surface when the film is stuck to a curved glass surface. 

20 The laminated film of the present invention has a center line average roughness (Ra) of the film surface of 0.005 to 
0.05 ^un and film haze (H) of not more than 5% for improving transparency. The Ra is preferably 0.01 to 0.04 jim and 
the H is preferably not more than 4%, more preferably not more than 2% When the Ra is less than 0.05 jim, the film 
surface may become susceptible to scratching and nonuniform winding of tiie film may be caused in the film forming 
step. When the Ra exceeds 0.05 ^m. the roughness degree of the film surface becomes too large and film transparency 

25 may be impaired. When tiie H exceeds 5%, the film may become too high in opaqueness. 

The laminated film of tiie present invention can be produced, for example, by tiie following process. 
First, a polyester (for the intermediate layer) incorporated with a specified amount of a dye and a polyester (for tiie 
outermost layers) which may optionally be incorporated with a specified anrraunt of inactive particles are supplied to tiie 
respective melt extruders and melted by heating to the temperatures above the melting points of ttie respective polyes- 

30 ters. 

Then, ttie polyesters are laminated in a state of laminar flow in tiie die head and extruded from a slit die onto a rotat- 
ing cooling drum, whereby the extrudate is quenched to a tenperature below tiie glass transition points of ttie polyes- 
ters and solidified to obtain a substantially amorphous non-oriented sheet. In this operation, an electi'ostatic pinning 
method and/or a liquid coating adhesion technique are preferably enployed for enhancing adhesion between tiie sheet 

35 and the cooling drum to improve planarity of the sheet. 

Next, the said sheet is stretched biaxially to obtain a film. In this case, it is preferred that tiie sheet is first stretched 
2 to 6 times in the machine direction at 70 to 145°C, tiien further stretched 2 to 6 times in the transverse direction at 90 
to 160°C and heat-treated at 150 to 250^*0 for 1 to 600 seconds. The film is also preferably relaxed 0.1 to 20% in tiie 
machine and/or fransverse directions in the highest temperature zone of the heat-tireatment and/or the cleaning zone 

40 at the terminal of the heat-treatment, if necessary, re-stretching in the machine and ti'ansverse directions may be con- 
ducted. 

BEST MODE FOR PERFORMING THE INVENTION 

45 The present invention is described in more detail by showing the embodiments tiiereof. but it is to be understood 
that the present invention is not limited to these embodiments and receptive to ordinary changes and modifications in 
the technical field of the present invention without departing from tiie scope of tiie present invention. The physical prop- 
erties of the products were determined by the following methods. 

50 (1) Viscosity (IV) 

1 g of polymer was dissolved in 1 00 ml of a phenol/letrachloroethane (1/1 by weight) mixed solvent, and the viscos- 
ity of this solution was measured at 30*C. 

55 (2) TTiickness of each layer nf tho f jir^ 

A small piece of each sanple film was fixed with an epoxy resin and cut by a microtome, and the film section was 
observed by the transmission electron micrographs. In the micrographs, the interface is observed as two bright and 
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dark stripes substantially parallel to the film surface. The distance from the interface of the two stripes to the film surface 
was measured from 10 micrographs and the average of the measured values was shown as the layer thickness. 

(3) Average particle size 

5 

The particle size was measured according to the predpitation method based on the Stokes' low using a centrifugal 
precipitation type particle size distraxjtion meter ("SA-CP3" mfd. by Shimadzu Corp.). The value of 50% of the integra- 
tion (based on the volume) in the equivalent globurality distribution of the particles obtained by the above measurement 
was shown as average particle size. 

W i 

(4) Heat shrinkage (SMD and STD) 

Using a circulating hot air oven (mfd. by Tabai Seisakusho Ltd.). each 25 \im thick no-tension sample film was heat- 
treated in an atmosphere of 180**C for 5 minutes and the film lengths in the machine direction (SMD) and in the trans- 
15 verse direction (STD) before and after the heat-treatment were measured. Heat shrinkage was calculated from the fol- 
lowing equation, and the average of the measurements on 5 samples was shown. 

Heat shrinkage (%) = (1 0 - 1 1 y 1 0 X 100 

20 In the above formula. Iq indicates sample length (mm) before heat ti-eatment. and 1^ indicates sample length (mm) after 
heat treatment. In case where Iq became smaller than 1^ (in the case of expansion), the measured value was expressed 
witii a minus mark (-). 

(5) Center line average roughness (Ra) 

25 

Center line average roughness (Ra) of the film surface was determined according to JIS-B0601 using a surface 
roughness tester SE-3F mfd. by Kosaka Kenkyusho KK. Feeler end radius =2 nm; load = 3 mg; cut-off = 0.08 mm. 

(6) Film haze 

30 

Cloudiness of the film was determined according to JIS-K7105 using a turbidi meter NDH-300A mfd. by Nippon 
Denshoku Kogyo KK. 

(7) Color shading 

35 

Visible light transmittance of the film was measured in the width direction of the film at intervals of 10 cm at ten 
points according to JIS-A5759. and color shading was rated according to the following aiterion: 

O : Tv (min)/Tv (max) ^ 2% 

40 

X: Tv (min)/Tv (max) > 2% 

Tv (min) = minimum value of visftjle light transmittance in tiie measuronents; Tv {max) = maximum value thereof. 

(8) Workability 

45 

The condition of the wrinkles and the spaces in the periphery formed after pasting the film on curved car window 
glass was observed, and workability of the film was rated according to the following criterion: 

O : No wrinkle formed, and the spaces in tiie periphery were uniform. 
50 X: The film was wrinkled, and the spaces in the periphery were non-uniform. 

(9) Adherence to hard coat (HC) 

The film surface was coated with a hard coating agent of tiie composition shown below by ?» bsr, then driacJ ai 
55 90*'C for one minute to removA tho ^ot'j^r*, and fjru'iei dried by iradiatlon witii light from a high-pressure mercury arc 
lamp under the following conditions: output = 1 20 W/cm; in^adiation distance = 1 5 cm; rate of movement = 1 0 m/min. to 
form a 9 ^m hard coat. Then the hard coat was crosscut to form 100 squares, each being one inch wide, and subjected 
to a peel test by a 90* pull-up method (rate of pulling: 2 inch/min). and adherence was evaluated according to the fol- 
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lowing criterion: 

O • number of squares which peeled off ^ 5 

a: 5 < number of squares which peeled off < 20 

X: number of squares which peeled off ^ 20 
Hard coat conposition 

t 

Acrylic resin (Seikabeam EXY-26(S) mfd. by Dainichi Seika Kogyo KK): 30 parts by weight 
Methyl ethyl ketone: 35 parts by weight 
Toluene: 35 parts by weight 

< Preparation of polyester (A) > 

100 parts by weight of dimethyl terephthalate. 60 parts by weight of ethylene glycol and 0.09 part by weight of mag- 
nesium acetate tetrahydrate as catalyst were supplied to and reacted in a reactor, initiating the reaction at 150*C and 
raising the reaction temperature gradually with evaporation of metiianol to reach 230**C in 3 hours. 4 hours later, the 
ester exchange reaction was substantially completed. To the resulting reaction mixture were added 0.04 part by weight 
of ethyl add phosphate, 0.04 part by weight of antimony trioxide and 0.05 part by weight of silica particles having an 
average particle size of 1.85 ^m to carry out a pdycondensation reaction for 4 hours. The reaction temperature was 
gradually raised from 230*C till reaching 280**C while the reaction pressure was gradually lowered from normal pres- 
sure till finally reaching 0.3 mmHg. Upon passage of 4 hours from start of the reaction, the reaction was stopped and 
the produced polymer was discharged out under nitrogen gas pressure. Viscosity of the obtained polyester was 0.65. 

< Preparation of polyester (B) and polyester (B1) > 

The same procedure as used for the preparation of polyester (A) was conducted except that the polycondensation 
reaction was carried out for 3 hours and 15 minutes without adding silica particles to obtain a polyester (B) with a vis- 
cosity of 0.53. This polyester (B) was further subjected to solid phase polymerization under the conditions of 225°C and 
-0.3 mmHg for 15 hours to obtain a polyester (B1) having a viscosity of 0.78. 

< Preparation of polyester (C) > 

Using a vented double-saew extruder. 0.4 part by weight of a red dye ("Diaresin Red HS" produced by Mitsubishi 
Chemical Corporation). 0.8 part by weight of a blue dye ("Blue H3G" produced by Mitsubishi Chemical Corporation) and 
0.3 part by weight of a yellow dye ("Yellow F" produced by Mitsubishi Chemical Corporation) were melt mixed with 100 
parts by weight of tiie dried polyester (B1) to obtain a polyester (C) having a viscosity of 0.61 . 

< Preparation of polyester (D) ) 

The same procedure as used for the preparation of polyester (A) was conducted except that instead of the silica 
particles of 0.05 part by weight having an average size of 1 .85 jim, the silica particles of 0.05 part by weight having an 
average size of 3.24 ^m were used to obtain a polyester (D). 

< Preparation of polyester (D) ) 

The same procedure as used for the preparation of polyester (A) was conducted except that instead of the silica 
particles of 0.05 part by weight having an average size of 1 .85 ^m. the silica particles of 0.2 part by weight having an 
average size of 1.85 ^m were used to obtain a polyester (E). 

Example 1 

Polyester (C) dried at 180»C for a hnnr^ ...^^ suppliw io a mam single-screw extruder set at 285**C while polyes- 
ier(Aj was supplied to a vented doiA>le-screw sub-extruder set at 285X. and they were extruded into tiie form of a 
sheet, with polyester (A) being so distributed that it would be present in the two layers (outermost layers) on both sides 
of tiie polyester (C) layer, and rapidly cooled and solidified on a rotating cooling drum witii a surface temperature of 
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30^*0 to obtain a 342 thick anx)rphous sheet. This amorphous sheet was stretched 3.6 times in the machine direc- 
tion at SS^C and 3.8 times transversely at 90**C. then heat treated at 225°C for 3 seconds and relaxed 5% at 185°C for 
2 seconds to obtain a 3 ^na/19 ^nV3 three-layer biaxially oriented film with an overall thickness of 25 ^m. 

5 Example 2 

The same procedure as defined in Example 1 was conducted except that, after 3.6-fold stretching in the machine 
direction at 83**C, an aqueous coating material comprising 65 parts by weight of a polyurethane resin ("Hydran AP-40" 
produced by Dainippon Ink and Chemicals Inc.), 20 parts by weight of a polyester resin ("Finetex ES-670'* produced by 
10 Dainippon Ink and Chemicals Inc.). 10 parts by weightpf a melamine crosslinking agent ("Beckamine J-10r produced 
by Dainippon Ink and Chemicals Inc.) and 5 parts by weight of colloical silica ("Snowtex YL" produced by Nissan Chem- 
ical Industry Co., Ltd.) was applied on one side of the sheet to a coating thickness after drying of 0.1 ^m. and then the 
sheet was further stretched 3.8 times in the transverse direction at 93*C to obtain a biaxially stretched film. 

15 Comparative Example 1 

The same procedure as defined in Example 1 was conducted except that a mixture of 33 parts by weight of poly- 
ester (A) and 67 parts by weight of polyester (C) was supplied to the sub-extruder instead of supplying polyester (A) 
alone to obtain a biaxially stretched film. 

20 

Comparative Example 2 

The same procedure as delined in Example 1 was conducted except that layer thickness was altered to be 0.1 ^m/ 
24.8 |im/ 0. 1 ^m to obtain a biaxially stretched film. 

25 

Comparative Example 3 

The procedure of Example 1 was carried out except that layer thickness was altered to be 1 1 ^inV3 ^m/1 1 ^m to 
obtain a biaxially stretched film. 

30 

Comparative Example 4 

The same procedure as defined in Example 1 was conducted except that, after transverse stretching, the sheet 
was heat-treated at 240°C for 3 seconds and then relaxed 12% at 185''C for 2 seconds to obtain a biaxially stretched 
35 film. 

Comparative Example 5 

The procedure of Example 1 was carried out except that, after transverse stretching, the sheet was heat-treated at 
40 210°C for 3 seconds and then relaxed 12% at 185**C for 2 seconds to obtain a biaxially stretched film. 

Comparative Example 6 

The same procedure as defined in Example 1 was conducted except that after heat treatment at 225°C for 3 sec- 
45 onds, no relaxing treatment was conducted to obtain a biaxially stretched film. 

Comparative Example 7 

The same procedure as defined in Example 1 was conducted except that polyester (D), instead of polyester (A), 
50 was supplied to the sub-extruder set at 285°C to obtain a biaxially stretched film. 

Comparatiye Example 8 

The same procedure as defined in Exanrple 1 was conducted except that instead of polyester (A), nniyester (E) w'zz 
55 supplied to the sub-extrurior at 285*C tc obtain a biaxiaiiy srretcned film. 

The properties of the obtained biaxially stretched polyester films are shown collectively in Table 1. 
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Table 1 





Example 1 


Example 2 


Comp. 
Example 1 


Comp . 
Examole 2 


Comp. 
Exaronle 


CA/CB 


0 


0 


0.7 


0 


0 


DA/DB 


0. 24 


•'0*24 


0.24 


0 01 


0 88 


SMD 


3 . 5 


3 . 5 


3 . 4 


3 2 




STD 


-0.7 


-0.6 


-0.6 


-0.6 


-0.7 


Ra 


0,023 


0.024 


0.022 


0.031 


0.021 


£1 


T c 
± . D 


J. . D 


X . 0 


O Q 




Tenter 
contamination 


O 


O 


X 


X 


o 


Color shading 


O 


o 


O 


o 


X 


Workability 


O 


o 


o 


o 


O 


Adherence to 
HC layer 


A 


o 


A 


A 


A 


Compr ehens ive 
evaluation 


o 




X 


X 


X 
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Table 1 (Continued) 



5 




Comp . 
n*jtcunp X e ft 


Comp. 
c«xamp X e d 


Comp. 
Example 6 


Comp . 
Example 7 


Comp . 
Example 8 


10 


CA/CYK 


A 

u 


A 

u 


0 


0 


0 


HA /HR 
LJr\/ Ulj 


n '54 


A "O /! 


A A 


0.24 


0 .24 






u . o 


7 . D 


2 . 3 


3.4 


3.5 


15 


STD 


0.7 


-0.3 


4.0 


-0.6 


-0.6 




Ra . . 


0.022 


0.023 


0.023 


0.056 


0.034 


20 


T T 

H 


1. 6 


1 . 6 


1.5 


3.8 


6.7 


25 


Tenter 
contamination 


o 


o 


o 


n 






Color shading 


o 


o 


n 


C\ 
\J 




30 


Workability 


X 


X 


X 


O 


o 




Adherence to 
HC layer 


A 


A 


A 


A 


A 


35 


Comprehens ive 
evaluation 


X 


X 


X 


X 


X. 



40 



INDUSTRIAL APPLICABILITY 

45 According to the present invention, there is provided an oriented laminated polyester film for pasting on car window, 
which polyester film has a dye-incorporated intermediate layer(s). which film is free from the problem of contamination 
by the dye during nnanufacture thereof, shows excellent workability when applied on curved glass of an automobile and 
also has excellent transparency. 

50 Claims 

1 . An oriented laminated polyester film for pasting on car window, comprising at least three layers including interme- 
diate layer(s) being incorporated with a dye. which laminated polyester film satisfies the following formulae <D to © 
simultaneously: 

55 
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CA/CB^O.5 



0 



02^DA/DZ^0.8 



1 



O^SMD^S.O 



STD^2.0 ■ 



0.005^Ra^0.05 



(D 



H^5 



wherein CA represents a dye concentration (%) in the outermost layers on both sides, in case where the dye con- 
centrations in the outernfX)st layers are different CA represents a dye concentration the outernfX)st layer with a 
higher dye concentration; CB represents a dye concentration (%) in the intermediate layer, in case where there 
exist plural intermediate layers. CB represents an average of the dye concentrations in the layers excluding the out- 
ermost layers on both sides; DA represents a sum of the thicknesses (^m) of the outermost layers; DZ represents 
an overall thickness (^m) of the whole layers; SMD represents a heat shrinkage (%) in the machine direction of the 
film when heat-treated at 1 80**C for 5 minutes; STD represents a heat shrinkage (%) in the transverse direction of 
the film when heat-treated at 180*C for 5 minutes: Ra represents a center line average roughness {\im) of the film 
surface; and H represents film haze (%). 

An oriented laminated polyester film according to Claim 1, wherein the ratio of DA/DZ in the formula (2) is 0.08 to 
0.6. 



An oriented laminated polyester film according to Claim 1. wherein the ratio of DA/DZ in the formula (2) is 0.15 to 
0.5. 

An oriented laminated polyester film according to any one of Claims 1 to 3. wherein a coating layer and a hard coat 
layer are provided successively on the surface of one of the outermost layers, and said coating layer has an 
enhanced adhesion property against the hard coat layer . 
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